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(54) A tyre air tube and related manufacturing process 



(57) An air tube (12) of elastomer material for tyres 
is described, which is divided into at least two parts by 
an internal wall (19) extending in the equatorial plane 
and delimiting a central core (20) and two sidewalls (21) 
in said air tube. 

The core is formed of the above wall from the ends 
of which tow flanges (22)(23) issue perpendicularly to 
the wall itself, in opposite directions, over a predeter- 
mined length; the flange and sidewall ends are associ- 
ated with each other by vulcanization and the core 



rigidity is greater than the sidewall rigidity. 

The air tube performs the function of supporting the 
tyre not only during normal running but also under 
deflated conditions, as in the case of a puncture in one 
of the two air tube parts, for example. In particular, the 
air tube is advantageously used with "low-section" tyres 
(1) as it has such features that it expands within the 
available space between the tyre and related mounting 
rim. 
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Description 

[0001 ] The present invention relates to an air tube for 
tyres, to a process and related apparatus for its manu- 
facture, and to wheels comprising tyres provided with s 
such an air tube; more particularly, the invention relates 
to an air tube intended for supporting the tyre even in 
case of deflation thereof, as a result of a puncture for 
example. 

[0002] More specifically, even if not exclusively the air jo 
tube of the present invention is particularly adapted for 
tyres of an elliptical transverse section in which the size 
of the minor axis parallel to the equatorial plane is 
smaller than the size of the major axis parallel to the 
rotation axis, and still more particularly for the so-called is 
"lowered-section tyres", in which the ratio of the section 
height measured between the bead base and the tread 
band centre to the maximum tyre width is equal to or 
lower than 0.7. 

[0003] For better understanding the terminology used 20 
in the progress of the present specification the main fea- 
tures of a tyre are hereinafter briefly set forth. 
[0004] Generally, a tyre comprises a carcass of toroi- 
dal form having a crown portion and two axially opposite 
sidewalls, terminating with a pair of beads, each pro- 25 
vided with at least one bead ring for anchoring of the 
tyre to a corresponding mounting rim, a tread band dis- 
posed crownwise to said carcass, the carcass being 
provided with at least one reinforcing ply extending from 
the bead to bead and having its ends anchored to said 30 
bead rings. 

[0005] In the case of radial tyres, a belt structure, 
interposed between the carcass and tread band is also 
present, which bead structure may be comprised of two 
superposed layers of metallic cords disposed in crossed 35 
relationship with respect to each other and a radially 
outermost layer having textile cords directed parallelly 
to the equatorial plane of the tyre. 
[0006] These tyres delimit an inner space between the 
carcass and rim which can be directly filled with air 10 
under pressure or occupied by an air tube of rubber 
material inflated with air under pressure. 
[0007] In connection with the different solutions 
adopted, tyres are identified as tubeless tyres or tube 
type tyres. 45 
[0008] Many and varied solutions have already been 
provided for enabling tyre running even in the case of 
partial or complete loss of air, as a result of punctures 
for example, over a fairly long length, at a moderate 
speed, to allow reaching of a service area where the so 
necessary repairs or replacements can be carried out. 
These punctures mostly take place due to nails or other 
sharp pointed bodies spread on the ground, although 
these are not the only causes for possible deflation. 
[0009] As regards tyres provided with an air tube, the 55 
most widely proposed solutions contemplate use of an 
air tube divided into a plurality of circumferential or 
transverse compartments, independent of each other, 



by means of walls disposed parallel or perpendicular to 
the equatorial plane of the air tube itself. 
[0010] The presence of several compartments inde- 
pendent of each other enables a sufficient inflation pres- 
sure to be maintained in the tyre, thereby allowing the 
tyre to run in an emergency condition even when one of 
said compartments has been punctured. 
[001 1 ] As regards tubeless tyres, the proposed solu- 
tions have directed their efforts towards modifications of 
the carcass structure by either^strerigfheriirig the tyre 
sidewalls to make the tyre capable of self-support or, 
alternatively, creating independent compartments simi- 
lar to those of the air tubes. 

[0012] On the contrary, the solution of leaving the 
"tubeless" version in favour of the "air tube" version is 
not feasible with the so-called lowered-section tyres, 
that is those having elliptical sections increasingly more 
elongated relative to the rotation axis, in which a great 
difficulty is found in employing known rubber air tubes. 
[0013] Actually, traditional air tubes during inflation 
take a substantially circular profile in right section which 
badly matches with the elliptical tyre profile, giving rise 
to plies overlapping each other chat make it impossible 
to reach a correct and complete extension of the air 
tube walls over the inner surface of the toroidal cavity, in 
particular at the tyre sidewalls, thereby generating a bad 
filling of the toroidal cavity and a dangerous state of 
inner stresses in the air tube wall, so that the air tube 
becomes quickly useless. 

[0014] Consequently, in lowered-section tyres, devoid 
of an air tube, the problem of ensuring a run under 
emergency conditions is now still solved by modifying 
the carcass structure, as previously stated. 
[0015] The utility model DE 296 20 713 U1 discloses 
a tubeless tyre comprising an inner central vertical wall 
disposed between the centre line of the tread band and 
the wheel rim on which the tyre beads are mounted. 
The vertical wall is fitted, at the lower end thereof, into 
an appropriate rim seat so as to define two air spaces 
inside the tyre, which air spaces are independent of 
each other, and each of which is inflated by a respective 
valve. 

[001 6] Practically the principle which informs this solu- 
tion corresponds to that of having two twin tyres 
mounted on one and the same rim. 
[001 7] Should one of the two carcass parts be punc- 
tured, the tyre will be stabilized by the air pressure exist- 
ing in the other part located at the side of the deflated 
one. 

[0018] Patent application FR 2,605,269, in turn, dis- 
closes a tubeless tyre formed of a plurality of distinct cir- 
cumferential compartments, disposed axialfy in side by 
side relationship. 

[0019] An appropriate inflating device comprises a 
tube passing through the lower part of all partitions gen- 
erating the different circumferential compartments and 
is provided with a hole at each compartment: fitted in 
the tube is an axially drilled rod provided, on its side 
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wall, with other holes which can be brought into commu- 
nication with those of the tube to enable inflation of the 
tyre by air inflated from the rod. Axial displacement of 
the rod relative to the tube enables the holes of the 
former to be made offset relative to those of the latter so 5 
as to stop air escape from the different compartments. 
[0020] In conclusion, there is not yet the availability of 
an air tube adapted for being used with a lowered-sec- 
tion tyre, which is capable of ensuring running under 
emergency conditions without beingobliged to resort to —10 
an expensive and complicated modification of the tyre 
carcass structure. 

[0021] The Applicant has perceived the possibility of 
solving the problem by adopting an air tube divided into 
at least two distinct circumferential portions, separated 15 
from each other by a longitudinal wall or partition, while 
however assigning a greater rigidity to said wall and 
preferably also to the area surrounding it than the axially 
outermost portion thereof, that is the air tube sidewalls, 
in such a manner that during inflation of the air tube 20 
inside the tyre the air tube expansion in an axial erection 
is greater than that in a radial direction, so as to bring its 
central portion into contact with the tread area simulta- 
neously with the complete lying down of the tube side- 
walls against the tyre sidewalls, while avoiding arising of ss 
abnormal stresses within the air tube walls. 
[0022] The Applicant has further perceived that such 
a solution could be obtained by manufacturing the air 
tube sidewalls separately from the central portion 
thereof and subsequently joining the distinct portions to 30 
each other, conveniently by chemical adhesion of the 
respective elastomer materials during the air tube vul- 
canization. 

[0023] In one aspect, the invention therefore relates to 
an air tube of elastomer material, which air tube is 35 
divided into at least two distinct circumferential portions, 
separated by an internal wall or partition extending in a 
plane normal to the rotation axis of said air tube, having 
its ends joined to a pair of axially opposite sidewalls 
that, together with said partition, delimit said distinct cir- 40 
cumferential portions, characterized in that the rigidity of 
said partition is greater than that of the sidewalls. 
[0024] Preferably, said air tube is characterized in that 
it comprises a central core and two axially opposite 
sidewalls, the core being formed of said partition pro- 45 
vided at its ends with two flanges extending perpendic- 
ularly to the partition itself in axially opposite directions, 
the ends of which are associated with the correspond- 
ing ends of said sidewalls, the core rigidity being greater 
than that of the sidewalls. so 
[0025] In the following of the present description the 
air tube features, the method and apparatus for manu- 
facturing said air tube as well as use of same in match- 
ing relationship with a tyre are, for convenience, always 
described with reference to the core, but it is intended ss 
that they also apply when the core consists of the parti- 
tion alone, substantially devoid of said flanges. 
[0026] In accordance with a first embodiment, the dif- 



ferent rigidity between the core and sidewalls is 
obtained by resorting to one and the same elastomer 
material and varying the core geometry relative to the 
sidewall geometry, and more particularly by making the 
core of a greater thickness than the sidewalls. 
[0027] In accordance with a second embodiment, the 
different rigidity is achieved by adopting different materi- 
als having the same thickness, and more particularly 
through the use of a material of greater modulus for the 

core than for the sidewalls - - - 

[0028] In an alternative solution, the different rigidity is 
obtained by adopting different materials and different 
thicknesses; in the embodiments providing different 
materials, preferentially the material of the central core 
is reinforced with short fibres in the form of pulp, of the 
type obtained by grinding processes. 
[0029] In a second aspect, the invention relates to a 
tyre wheel comprising a tube-type tyre mounted on the 
corresponding rim. 

[0030] The tyre comprises a carcass of toroidal form 
having a crown portion and two axially opposite side- 
walls, a tread band located crownwise to said carcass 
and a belt structure disposed crownwise between the 
carcass and tread band; it, a preferred embodiment of 
said tyre the sidewalls terminate with a pair of beads 
incorporating bead rings for anchoring of the tyre to said 
rim and. still more preferably, the carcass is provided 
with at least one reinforcing ply extending from bead to 
bead, having its ends anchored to said rings. 
[0031 ] The air tube is divided into at least two circum- 
ferential portions separated by a wall or partition 
extending in a plane perpendicular to the rotation axis of 
the air tube. 

[0032] The tyre wheel is characterized in that said air 
tube comprises a central core and two sidewalls; prefer- 
ably the core, the rigidity of which is greater than that of 
the sidewalls, can have said partition provided with two 
flanges issuing from its ends and extending at right 
angles thereto in opposite directions over a length of 
predetermined width. 

[0033] tn a preferential solution the flange and side- 
wall ends are associated with each other by vulcaniza- 
tion. 

[0034] In a preferential embodiment of the invention 
the tyre wheel comprises said air tube inserted into a 
tyre having a section, ratio H/C not exceeding 0.7. 
[0035] Preferably, the junction area between the radi- 
ally outer flange of the central core and the correspond- 
ing air tube sidewall is axially internal to the 
corresponding end of the.tyre belt structure. 
[0036] In a further aspect, the air tube of the invention 
is used as a vulcanization bladder, thus becoming one 
body with the tyre carcass, in such a manner that it 
advantageously replaces the impermeable liner of tube- 
less tyres. 

[0037] In a third aspect, the invention relates to a proc- 
ess for manufacturing an air tube of elastomer material, 
divided into at least two distinct circumferential portions 
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separated by a partition or interior wall extending in a 
plane normal to the rotation axis of said air tube, char- 
acterized in that it comprises the following steps: 

a) moulding a pair of sidewalls, separated from 
each other, for said air tube; 

b) moulding said partition of the air tube in an annu- 
lar configuration comprising a central core from the 
ends of which two flanges, i.e. a radially external 

i>«-.«>..-.. ■ ..-one and a radially, internal one. issue.^saidtflanges 
extending axially in opposite directions at right 
angles to said core, over a length of predetermined 
width; 

c) introducing said partition and sidewalls into one 
and the same vulcanization mould, said sidewalls 
being disposed with their opposite ends coaxial 
with each other and mutually facing, said partition 
being disposed between said opposite sidewall 
ends at a coaxial position with the sidewalls, and 
the flange ends and the corresponding sidewall 
ends being in mutual contact; 

d) feeding fluid under pressure to a preestablished 
temperature into the different distinct portions of 
said air tube; 

e) vulcanizing the air tube while at the same time 
causing a junction between said flanges and side- 
walls. 

[0038] Preferentially the process is put into practice by 
executing said moulding operations by injection of the 
elastomer material into cavities suitably arranged for 
formation of said sidewalls and partition. 
[0039] In a fourth aspect, the invention relates to a 
mould for manufacturing an air tube of elastomer mate- 
rial, divided into at least two distinct circumferential por- 
tions, separated by a partition extending in a plane 
normal to the rotation axis of said air tube, characterized 
in that it comprises the following pieces: 

a pair of axially external cheeks provided, at their 
mutually facing surfaces, with an annular cavity 
coaxial with the rotation axis of the air tube being 
formed, of a substantially semicircular right section; 
a pair of axially intermediate male dies which are 
provided: 

at their axially outer surfaces, with a first annu- 
lar ridge coaxial with said rotation axis, of sem- 
icircular right section, housed, when the mould 
is closed, in the corresponding annular cavity 
of the adjacent cheek, the radius of said annu- 
lar ridge being smaller than the radius of the 
corresponding cavity so as to delimit, in mating 
relationship with said cavity, a hollow space of 
a width corresponding to a sidewall of said air 
tube, and 

at their axially inner surfaces, with a second 
annular ridge coaxial with said rotation axis, in 



axial alignment with said first annular ridge, 
having a right section of substantially quadran- 
gular shape, the maximum radial sizes of said 
first and second annular ridges being substan- 
5 tially identical; and 

a pair of axially inner spacers, a radially inner disc 
and a radially outer concentric ring respectively, 
coaxial with said rotation axis, the disc having a 

io smaller diameter than the radiallyMhrieWranifeter of 
the ring, the disc diameter and the radially inner 
diameter of the ring corresponding to the diameters 
of the radially inner and outer edges respectively of 
the cavities present in the cheeks, the thicknesses 

15 of said spacers being greater than the sum of the 
axial sizes of said second annular ridges, mating of 
said spacers with said adjacent intermediate male 
dies giving rise to a hollow space therebetween 
which corresponds to the shape of said partition of 

20 the air tube having an annular configuration com- 
prising a central core, determined by the mutual 
axial distance between said second annular ridges, 
and two flanges, a radially external one and a radi- 
ally internal one, issuing from the corresponding 

25 ends of said core, axially extended in opposite 
directions, perpendicularly to said core and of a 
geometric configuration determined by the radial 
distance between said second ridges and spacers; 
said pieces being mutually removable with respect 

so to each other. 

[0040] In any case, the present invention will be better 
understood with the aid of the following description and 
the accompanying drawings, which are exclusively sup- 
35 plied for illustrative purposes and are not limitative, and 
in which: 

Fig. 1 shows the tyre and the air tube in accordance 
with the invention in an axial right section; 
40 - Fig. 2 shows the air tube of Fig. 1 during inflation 
within the tyre of Fig. 1 ; 

Fig. 3 shows a partial section of the air tube parti- 
tion taken along line II I- III in Fig. 1 ; 
Fig. 4 shows a mould according to the invention for 
45 manufacturing the air tube seen in Fig. 1 ; 

Fig. 5 shows a detail of the mould seen in Fig. 4; 
Fig. 6 shows the detail of Fig. 5 sectioned along line 
VI-VI in Fig. 5; 

Figs. 7-8 show the successive steps for disassem- 
so bling the mould after moulding of the different air 
tube parts; 

Fig. 9 shows the reassembled mould at the begin* 
ning of the step of vulcanizing and welding the dis- 
tinct parts of the air tube; 
55 - Fig. 10 shows the tyre and air tube seen in Fig. 1 in 
partial right section in a condition of partial deflation 
of the air tube. 
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[0041] Shown in Fig. 1 is a radial-carcass tyre identi- 
fied by reference numeral 1. It comprises a tread 2, 
shoulders 3, sidewalls 4 and beads 5 incorporating 
bead rings 6. The carcass of tyre 1 may comprise at 
least one ply 9 of rubberized fabric incorporating rein- 
forcing cords 7 disposed in meridian planes. 
[0042] In the example herein described the ply ends 
are turned up like a slipknot around the bead rings 6: 
this does not exclude the possibility of other embodi- 
ments in which the carcass ply ends are-anchored dif- 
ferently from the solution shown in Fig. 1 , associated for 
example by adhesion with the axially inner sides of the 
bead rings without being turned up therearound. 
[0043] A reinforcing belting structure 8, axially con- 
fined by its ends 10, is interposed crownwise to the tyre, 
between the carcass ply and thread band. 
[0044] Such a belting structure may for example com- 
prise three radially superposed reinforcing layers (not 
shown), two of which are provided with metallic cords 
parallel to each other in each layer and crossed with 
those of the adjacent layer, and a radially outer third 
layer incorporating textile cords, made of polyamide for 
example, disposed parallelly to the equatorial plane of 
the tyre. 

[0045] The tyre is mounted on a wheel rim 1 1 and an 
air tube 12 of elastomer material is disposed in the 
space enclosed between the rim and tyre. 
[0046] In the following of the present description by 
the term "elastomer material" it is intended the compo- 
sition of the air tube material taken as a whole, that is 
rubber inclusive of the polymeric base, reinforcing fillers 
and different vulcanizing, protective, anti-aging and 
other agents, all that according to formulations well- 
known to those skilled in the art. 
[0047} The rim is comprised of a base surface 13, a 
groove 1 4 intended to facilitate mounting of the tyre on 
the rim and two bead seats 15. 
[0048] The pair of tyre beads 5 is locked in the respec- 
tive bead seats between the rim flange 17 and an 
appropriate radial projection or security hump 18 
formed on the base surface of the rim. 
[0049] Tyre 1 is of the "lowered-section" type, that is 
the type having a section ratio H/C not exceeding 0.7 
wherein, with reference to Fig. 1, parameters H and C 
have the following meanings: 

H stands for the section height, measured on the 
equatorial plane, between the radially innermost 
point of the bead and the radially outermost point of 
the tread band; 

C stands for the section width, measured parallelly 
to the rotation axis, between the axially outermost 
points of the tyre sidewalls. 

(0050] In the example shown in the Figure value of 
ratio H/C is approximately equal to 0.4. 
[0051] The invention particularly concerns lowered- 
section tyres and it performs increasingly more impor- 



tant advantages as lowering increases; see the three 
tyres size 185/65 R 14, 225/55 R 16, 225/35 R 18 
respectively, for example. 

[0052] It is to note that in the size code the first 

5 number (e.g. 185) indicates the tread width expressed 
in millimetres, the second number (e.g. 65) indicates 
value of ratio H/C multiplied by 100, letter "R" indicates 
that the tyre is of the radial type and the last number 
(e.g. 14) indicates the value of the tyre-fitting diameter 

w expressed in inches. 

[0053] In the three above tyres the value of ratio H/C 
progressively decreases (lowering increase) passing 
from 0.65 to 0.55 and terminating with 0.35. 
[0054] The ai r tu be 12 is diyjded jnto two distinct cjr- 

15 cumferential portions, separated [by_a partition 19Jyjng 
in a plane preferably orthogonal to the rotatiqn^axis and 
still more preferably extended In the equatorial plane, 
and comprises two portions distinct from each other, a 
central core'20 ahd'a pair of sidewalls 2T7rWpectively." 

20 f0055f "~ More preferably, the'cerifraTcore 'consists "of 
partition 19 from the ends of which two flanges, a radi- 
ally outer one 22 and a radially inner one 23 respec- 
tively, issue; said flanges are perpendicular to partition 
19 and extend in axially opposite directions over a 

25 length of preestablished width. 

[0056] The adjacent ends of the sidewalls and flanges 
are joined to each other, those at a radially outer posi- 
tion along the circumferential junction lines 24 and 25, 
those at a radially inner position along the circumferen- 

30 tial junction lines 26 and 27. Junction is preferably car- 
ried out by chemical adhesion through vulcanization. 
[0057] In the described example illustrated in Fig. 1. 
the two portions of each flange, the radially outer and 
inner ones respectively, issue from the ends of partition 

35 19, axially in both directions, perpendicularly to said 
partition, over a length of same width; however, other 
solutions are possible in which the right portion of the 
radially outer flange for example is larger than the left 
portion thereof and. correspondingly, the radially outer 

40 axial portion of the adjacent sidewall is narrower than 
that of the opposite sidewall. 

[0058] In an alternative version, both kings of the radi- 
ally outer flange are larger than the corresponding 
wings of the radially inner flange, or vice versa. 
45 [0059] In any case, the width of said flanges is defined 
by the distance in an axial direction between the circum- 
ferential areas joining said central partition to said oppo- 
site sidewalls. 

[0060] Preferentially, the junction areas between 
so flanges and sidewalls at a radially outer position are axi- 
ally internal to the ends 10 of belt 8. 
[0061] At all events, the width of said flanges is con- 
veniently governed by the value of the tyre section ratio 
which increases as lowering increases, which width is 
55 preferably included, at least in the radially outer flange, 
between approximately 40% and 80% of the belt 8 
width. 

[0062] For example, in a tyre size 225/60R1 6 the axial 
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width of the radially outer flange is preferably included 
between 60 and 130 mm. 

[0063] As will be more apparent in the following, the 
width of the radially inner flange is less critical than that 
of the radially outer flange. 

[0064] In the following of the present description, for 
the sake of simplicity, reference will be made to a sym- 
metric air tube relative to the equatorial plane, having a 
partition 19 lying in said plane, but a person skilled in 
w .,th_e-;art after understanding the invention will -be easily^ 
able to vary the air tube geometry depending on its spe- 
„ cific requirements. 

[0065] According to one aspect of the invention, 
accomplishment of an air tube of different rigidity in its 
distinct portions has been provided, and more specifi- 
cally an air tube having a core provided with greater 
rigidity than the sidewalls. In a preferential solution 
shown in Fig. 1 , where the different air tube parts have 
been made using the same elastomer material, the 
greater rigidity of the core relative to the sidewalls has 
been achieved by conveniently increasing the trans- 
verse section (thickness) of the core relative to the side- 
walls. The ratio between the average value of the core 
thickness and that of the sidewall thickness in the pre- 
ferred embodiments of the invention may vary between 
1 and 4. In more detail, in the example shown in Fig. 1 
the air tube has a thickness of 5 mm, which is constant 
along partition 19, greater at the connecting area 
between the sidewall and flanges and then tapers until 
it reaches a value of 2 mm at the junction area with the 
sidewalls, which value stays constant in said sidewalls. 
In an alternative solution, the greater rigidity of the core 
relative to the sidewalls is obtained with the aid of mate- 
rials different from each other by adopting an elastomer 
material for the core of a greater modulus than that for 
the sidewalls: in this case the core thickness may be the 
same as the sidewalls' or different therefrom. 
[0066] In the preferred alternative embodiments in 
accordance with the invention the ratio between the 
material moduli of the core and sidewalls respectively 
can be included in a value range of 1 to 10, and more 
preferably it is included between 1 and 5. 
[0067] The value of the material modulus of the core 
is preferably included between 1.5 and 10 N/mm 2 . 
[0068] It is pointed out that by the term "modulus" it is 
herein intended the nominal value of the effort corre- 
sponding to an elongation deformation of 100%. Meas- 
urement of the modulus value is carried out following 
I SO 3 7 standard ( Ri ng type A) . 
[0069] Preferentially, the air tube sidewalls can be 
made of butyl rubber or halogen butyl rubber, and the 
central core can be made of diene elastomer materials 
such as, among others, styrene-butadiene, polybutadi- 
ene, natural rubber. 

[0070] In a further solution, the greater rigidity of the 
core relative to the sidewalls can be made using materi- 
als of the same or different composition, having the 
same or different thicknesses, resorting to incorporation 



of appropriate reinforcing fillers into said materials; in a 
preferential solution these fillers are comprised of short 
fibres (sizes equal to or lower than 7 mm), in particular 
those obtained by grinding an aramidic fibre (sizes as 
5 low as 1 mm or less), known as "aramide pulp" (Kev- 
lar®-Pulp or Twaron®-Pulp, for example), wherein Kev- 
lar and Twaron are registered trademarks belonging to 
Du Pont and AKZO. respectively. 
[0071] Preferably, the amount of said short fibres is 
• jo ^included between 1 and 5-phr (parts by weight-foKbne 
hundred parts of elastomer); in a particular preferred 
embodiment, only the elastomer material of the core 
contains these fibre fillers. 

[0072] Preferably, a different rigidity is also imposed to 
15 the different parts of the central core, at all events giving 
the maximum rigidity to the radially inner flange, relative 
to the rigidity of the partition and the radially outer 
flange, in order to govern the expansion of the air tube 
walls during inflation thereof in an optimal manner, 
so thereby enabling a complete adaptation of these walls 
to the inner tyre surface. . 

[0073] Preferably, one of the two axial portions of the 
radially inner flange of the core has a bulge 1 6, formed 
by an appropriate thickening of the flange wall for exam- 
25 pie, projecting radially towards the rotation axis of said 
air tube, intended for abutment, during the air tube infla- 
tion, against the inside of a corresponding groove 14 of 
the mounting rim. 

[0074] Advantageously, partition 19 holds at least one 
30 duct 32 extending internally over the whole radial exten- 
sion of said partition, opening on both the extrados and 
intrados surfaces of the air tube. Preferably, the air tube 
is comprised of a plurality of these ducts, that are uni- 
formly spaced circumferentially from each other, that is 
35 mutually spaced of the same angular amount. 

[0075] Preferably, these ducts are at least three, but 
more preferably their number is greater and most pref- 
erably they are at least 6 in number. Fig. 3 shows one of 
ducts 32 in a transverse section, which ducts preferably 
40 have a diameter included between 3 and 1 5 mm. In the 
embodiment shown in Fig. 3 this duct has a diameter of 
about 12 mm. 

[0076] Due to the presence of these ducts, during the 
air tube inflation, the air still entrapped between the radi- 
45 ally outer surface (extrados surface) of the air tube and 
the radially inner surface of the tyre crown portion is 
allowed to outflow towards the space included between 
the radially inner surface (intrados surface) of the air 
tube and the surface facing the rim, and therefrom 
- so towards the surrounding atmosphere through hole 33 
formed in the rim base and intended for defining the 
housing seat of the stem of an inflation valve. 
[0077] For the purpose of inflating and deflating the 
two independent parts into which the air tube is divided, 
55 said air tube may comprise two distinct valves of the tra- 
ditional type or. alternatively, a single valve 28 compris- 
ing an usual cylindrical stem 29 provided, at one end 
thereof, the external one, with a closing cap 30. 
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[0078] A cylindrical body, a rod (not shown) for exam- 
ple, is provided within the cylindrical stem, which rod 
can be switched over between two distinct positions, 
one of which enables an air flow in opposite directions 
whereas the other stops said flow in both directions, for s 
closing or allowing passage of the air flow through the 
valve, respectively: switching can be for example carried 
out to advantage by screwing the rod in one direction 
and unscrewing it in the opposite one relative to the 
... 0 -;vafve stem. - --•■-•-^ w 

[0079] At the opposite end. the valve stem is incorpo- 
rated in a protuberance 31 of elastomer material formed 
in the radially inner area of the core, for connection 
between the partition 19 and flange 23. 
[0080] This protuberance 31, of semispherical form for is 
example, has two separated ways for a simultaneous air 
flow towards the two distinct parts of the air tube, in the 
direction denoted by arrows F1 , F2 in Fig. 1 and is pro- 
vided with a nonreturn device (known per se and not 
shown) stopping the air flow between said distinct parts 20 
of the air tube. 

[0081] Alternatively, the air passage between the two 
distinct parts of the air tube may be stopped by varying 
the position of the rod relative to the cylinder. 
[0082] Fig. 2 shows the inflation starting step of the air 25 
tube and its settlement in the space included between 
the tyre and rim, after being introduced into the tyre. 
Before its introduction the air tube has been conven- 
iently put in a state of slight inflation, so as to create a 
consistency useful to promote subsequent centering of 30 
the air tube relative to the valve stem, fitted into the rim 
hole 33 and locked therein, and in order to avoid forma- 
tion of folds and similar inconveniences that could dam- 
age the air tube body. 

[0083] After both beads have abutted against the cor- 35 
responding bead seats, inflation is carried out by blow- 
ing air under pressure into the air tube: by effect of the 
different, greater, rigidity of the core relative to the side- 
walls, the latter expand much more than partition 19, : 
coming into contact with the tyre sidewalls before the 40 
radially outer flange of the central core has abutted 
against the radially inner surface of the tyre crown por- 
tion. As the inflating action goes on, the air tube side- 
walls progressively lean on the tyre sidewalls advancing 
radially outwardly, thereby progressively reducing the 45 
space included between the extrados surface of the air 
tube and the radially inner surface of the tyre crown por- 
tion, until this extrados surface too completely leans 
(Fig. 1) on the corresponding tyre wall. 
[0084] During this step, the air still entrapped in this so 
space is easily evacuated through ducts 32 formed in 
the partition 19 thickness, which ducts convey the air on 
the intrados surface of the air tube, towards the space 
include between the air tube and rim, said air being then 
evacuated therefrom by escape through the clearance 55 
defined between the hole 33 and stem 29 of valve 28 
contained in said hole. When all the radially outer por- 
tion of the air tube has come in abutment against the 



corresponding tyre wall, a further increase in the inflat- 
ing pressure causes pressing of the radially inner flange 
too of the air tube against the corresponding base sur- 
face of the rim, thereby accomplishing a complete filling 
of the toroidal tyre cavity and an optimal extension of the 
air tube walls against the opposition surfaces of the tyre 
and rim. 

[008S] Fig. 4 discloses a mould 34 for manufacturing 
the air tube previously described, still with reference to 
the particular version of a symmetric air tube-relative to 
an equatorial plane, provided with a central radial parti- 
tion having two axial flanges at the ends thereof. 
[0086] In one preferential embodiment, the mould of 
the invention is a mould formed of several pieces delim- 
iting three distinct cavities; it is fed from an injection 
press, not shown, for the simultaneous formation of the 
air tube 12 core and a pair of sidewalls. 
[0087] More specifically, this mould is comprised of a 
pair of axially external cheeks 36, a pair of axial ly inter- 
mediate male dies 35 and a pair of axially internal spac- 
ers 39, 40 radially coaxial with each other, all mutually 
displaceable and in particular removable with respect to 
each other; the reference axis for mutual arrangement 
of said pieces is the rotation axis X-X of the air tube 
being formed. 

[0088] The two cheeks 36 have an annular cavity 45 
on their mutually facing surfaces, which cavity is coaxial 
with axis X-X and of substantially semicircular right sec- 
tion: in the case shown the radially outer and radially 
inner edges of each cavity lie in one and the same plane 
normal to axis X-X, but other solutions are also possi- 
ble; for instance, said edges may lie on a conical surface 
the vertex of which is on axis X-X, or said cavity may 
have a right section different from a semicircular one. 
[0089] The two intermediate male dies 35 have their 
axially outer surfaces 37, 38 such shaped as to mate 
with the corresponding axially inner surfaces 47, 48 of 
the faced cheeks; in particular, said male dies are pro- 
vided, on said surfaces, with a first annular ridge 49. 
coaxial with axis X-X, of semicircular right section, 
which ridge, when the mould is closed, is housed in the 
corresponding annular cavity 45 of the adjacent cheek. 
[0090] More specifically, the radius R of said annular 
ridge is smaller than the radius of the corresponding 
cavity so as to define a hollow space of preferably con- 
stant width, corresponding to one sidewall of the air 
tube. 

[0091 ] Said intermediate male dies 35, on their axially 
inner surfaces 41 have a second annular ridge 42, coax- 
ial with axis X-X and in axial alignment according to axis 
Y-Y with the first annular ridge, having a right section of 
substantially quadrangular and preferably rectangular 
shape with rounded corners, or a generally trapezoidal 
shape. 

[0092] The bases of said first and second annular 
ridges, that is the maximum radial sizes of said ridges 
are substantially identical with each other, as better clar- 
ified in the following. 
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[0093] In an axially inner position, two spacers 39 and 
40 are housed between said intermediate male dies, i.e. 
a disc 39 and a concentric ring 40 respectively, and they 
too are coaxial with axis X-X. 

[0094] The diameter of disc 39 is smaller than the radi- 5 
ally inner diameter of ring 40 and the difference 
between said diameters substantially corresponds to 
the radial size of the above described annular ridges. 
More specifically, the diameter of disc 39 and the radi- 
ally inner»diameten of ring 40 correspond to the diame- ?o 
ters of the radially inner and radially outer edges 
respectively of cavities 45 present in cheeks 36. 
[0095] The thickness of the two spacers, at least at 
their faced edges, is greater than the sum of the axial 
sizes of said second annular ridges, so that matching of is 
spacers with the adjacent intermediate male dies gives 
rise to a hollow space 50 therebetween which corre- 
sponds to the shape of the air tube core; in particular, 
the mutual axial distance between said second annular 
ridges determines the thickness of partition 1 9, whereas 20 
the radial distance between said second ridges and 
spacers determines the geometric configuration and 
thickness of flanges 22, 23 and the connecting areas 
between said flanges and the core wall. 
[0096] All surfaces axially facing the adjacent surfaces 25 
are such shaped as to have complementary mating ele- 
ments (inclined surfaces, protuberances and cavities) 
that, by abutting against each other, block any relative 
displacement in a radial direction between the contact 
surfaces, thereby ensuring a correct and steady mutual 30 
positioning between the different parts of the mould. 
[0097] The mould further contemplates the presence 
of lock devices to make the concentric spacers 39, 40 
integral with each other; in a preferential embodiment 
these lock devices coincide to advantage with the 35 
devices required for forming ducts 32 (Fig. 3) for air out- 
flow from the extrados area to the intrados area of the 
air tube during inflation of the tyre mounted on the 
respective rim (Fig. 2). , ■-■ 

[0098] More specifically, said lock devices are com- 40 
prised of at least one, more preferably at least three, 
and most preferably more than three studs 51 , that are 
radially movable in both directions along through holes 
52 (Figs. 4-6) provided on the outer ring 40, to be 
inserted in and drawn out of corresponding housings 53 45 
formed in she inner disc 39 edge. Preferably these 
studs are circumferentially spaced apart from each 
other in a uniform manner. 

[0099] Introduction and drawing out of studs is carried 
out by resorting to varied means known per se, such as so 
for example mechanical drawing pliers or more prefera- 
bly fluid-operated control devices 54, as diagrammati- 
cally shown in Fig. 4. 

[0100] The manufacturing steps of the air tube are 
carried out as follows. 55 
[0101 ] First of all the mould is arranged in the closed 
condition shown in Fig. 4. 

[0102] By means of channels (not shown) formed in 



some of the parts forming the mould, but preferably all 
formed in the pair of intermediate male dies, and open- 
ing into the first and second annular ridges, the provided 
elastomer material is injected at high pressure, into the 
three hollow spaces generated by mating of said male 
dies with cheeks and spacers respectively, until the 
three distinct parts of the air tube (two sidewalls and the 
central core) are moulded, as shown in Fig. 4. 
[01 03] Preferably, after injection partition 1 9 is at least 
partly vulcanized (semi-vulcanisation), by the use for 
example, taking into account its greater thickness, of 
heating elements (preferably cavities 60 supplied with 
fluids at high temperature or other known systems, such 
as electric, induction, microwave devises and the like) 
inserted in the second annular ridges of the intermedi- 
ate male dies 35, close to said partition 19. 
[0104] On the contrary, the two wings of flanges 22 
and 23 are preferably kept cold, and therefore at a raw 
state, by means of appropriate devices, in order to facil- 
itate subsequent joining to the ends of sidewalls 21 . 
[01 05] Afterwards (Fig. 7) the different mould parts are 
disassembled starting from axially moving the two 
cheeks, with which sidewalls 21 are associated, apart 
from each other; then the two intermediate male dies 
are removed, first (Fig. 8) by mutually moving them 
apart in an axial direction and subsequently by trans- 
versely moving them apart, for example in a radial direc- 
tion normal to axis X-X of the mould. 
[01 06] Then the two cheeks are axially moved close to 
each other (Fig. 9) until they abut against the facing sur- 
faces of the two spacers 39, 40 with the assembly of 
which the core of the air tube is associated. 
[01 07] As clearly shown in Fig. 9, the ends of the core 
flanges 22, 23 are now in contact with the correspond- 
ing ends of sidewalls 21. 

[0108] Preferably, in order to make the junction 
stronger, the core and sidewall surfaces in mutual con- 
tact are diagonally cut, that is they taper so as to form a 
junction by overlapping without thickness increase at 
the joining area. 

[01 09] In a preferential embodiment of the process in 
accordance with the invention the air tube core is pro- 
vided to be already equipped with the valve body 28, 
moulded together with said part or joined thereto during 
the elastomer material injection, since it has been previ- 
ously inserted in an appropriate housing provided in the 
inner disc 39 before starting the injection step. 
[01 10] Then, vulcanization of the air tube is finally car- 
ried out by sending a fluid (e.g. air or steam) at a tem- 
perature of about 150°C and a pressure of about 10 
bars through a duct 55 provided in cheek 35 and there- 
from through the valve body 28 into the inner space of 
the air tube, thereby involving, as a result, pressing and 
moulding of the air tube walls against the inner surfaces 
of cheeks 36 and spacers 39, 40. 
[0111] During the vulcanization step, a chemical junc- 
tion between the sidewall ends and the corresponding 
core flanges takes place. 
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[0112] The air tube is now extracted from the mould: 
for the purpose, the mould is opened by first moving one 
of the two cheeks 36 away from the closed configuration 
kept during vulcanization, then studs 51 are pulled out 
of disc 39, so that they enter ring 40 and are slipped off 
the central partition 10 of the core (Fig. 4) and finally the 
air tube is pulled out of the residual mould portion. 
[0113] Now, reassembling of the different mould parts, 
inclusive of the intermediate male dies, is carried out, so 
that a new air tube can be manufactured. 
[0114] The operation in particular involves starting 
with the mutual association of the two concentric spac- 
ers 39, 40 carried out by means of the respective lock 
devices, in particular by fitting the various studs 51 
again into the corresponding housings 53 of disc 39. 
[0115] Preferably, during the initial steps for reassem- 
bling the mould a new valve body 28 is inserted into the 
appropriate housing provided in the inner disc 39. 
[0116] Finally, the intermediate male dies 35 are 
brought again against the faced surfaces of spacers 39, 
40, and cheeks 36 are closed again against the inter- 
mediate male dies 35 until the closed configuration of 
Fig. 4 is reached. 

[01 1 7] The mould is now ready to repeat the air tube 
manufacturing step in accordance with the invention, 
already described with reference to Figs. 4 to 9. 
[01 1 8] All movements of the different mould parts can 
be carried out with the aid of appropriate handling 
devices, herein not shown. 

[0119] Obviously, the mould herein described in its 
preferential embodiment can undergo several construc- 
tion modifications depending on requirements of those 
skilled in the art. 

[0120] For example, the use of two distinct moulds 
may be provided instead of a single mould, e.g. a first 
mould for core formation and a second mould for side- 
wall formation. 

[0121] In any case the manufacturing process is 
based on moulding the air tube core and sidewalls sep- 
arately from each other and then bringing the core 
flanges of the already moulded core into contact with 
the corresponding circumferential edges of the two 
sidewalls, already moulded as well, in order to cause 
the core and sidewalls to be joined together, by vulcani- 
zation, along junction lines consisting of said contact 
areas. 

[01 22] While the air tube of the invention is particularly 
intended for lowered-section tyres, it can be usefully 
employed with tyres of any section, by suitably varying, 
in connection with the intended tyre size, the extension 
of the central core flanges. 

[01 23] As already said, the air tube of the invention 
advantageously constitutes a safety device intended to 
keep the tyre under stability conditions even when it is 
partly deflated as a result of the air tube being punc- 
tured. 

[01 24] Thus the invention offers a method of ensuring 
running under deflated conditions to a tyre for vehicle 



wheels comprising a carcass of toroidal form having a 
crown portion and two axially opposite sidewalls that 
together delimit an inner cavity of said tyre, said method 
comprising the steps of: 

5 

defining two independent circumferential volumes 
disposed in axial side by side relationship within 
said tyre cavity; 

delimiting said volumes by an independent air tube, 
jo of elastomer material, inserted in said cavity, com- - 

prising a partition or internal wall extending in a 

plane normal to the rotation axis of said tyre and a 

pair of axially opposite sidewalls; 

providing said partition with a tensile strain capabil- 
15 ity smaller than the corresponding tensile strain 

capability of said sidewalls. 

[0125] In this connection Fig. 10 shows the inventive 
tyre in a condition of partial deflation of the air tube due 

20 to a puncture in one of the two distinct volumes: in par- 
ticular it shows the deformed shape of partition 19. 
[01 26] In the condition shown the air tube part located 
to the right of partition 19 has undergone a complete 
deflation following a puncture caused by a sharp 

25 pointed object that has pierced the tyre body. 

[01 27] Partition 1 9 is now subjected, on its left side, to 
an air pressure corresponding to the working pressure 
and on its right side to the atmospheric pressure. 
[0128] Consequently, partition 19 is subjected to 

30 deformation, the air tube portion still under pressure 
within the tyre being expanded and occupying the 
deflated area at least partly, thereby supporting the tyre 
substantially at the whole ground-contacting area 
thereof, and also keeping pressure in the active part of 

35 the air tube to a value at least corresponding to 50% of 
the pressure value before puncture. 
[0129] In this connection it is pointed out that the 
unbalance condition of pressures acting in the two 
areas at the sides of partition 19 generates stresses 

40 therein that are borne due to the greater rigidity (lower 
deformation capability) of the partition itself relative to 
the values of known air tubes which, on the contrary, 
under this situation can undergo damages and tearing 
actions that make them immediately useless. 

45 [0130] Advantageously, the air tube of the invention, 
by keeping the tyre in a running condition, eliminates 
the risk of a forced immobility of the vehicle. 
[0131] In this way, resorting to a spare tyre can be 
avoided and, as a result, the weight carried by the vehi- 

50 cle is lower, spaces for passengers' comfort are greater 
and costs for equipping the vehicle with accessories are 
more reduced. 

[0132] The invention also overcomes the difficulty 
connected with the fact that an air tube formed of parts 
55 moulded separately and subsequently joined together 
has a lower strength than air tubes of one piece con- 
struction, and consequently a shorter lifetime, in that 
junctions represent weakness areas adversely affecting 
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the manufactured-article duration. This difficulty has 
always drove users to adopt solutions with air tubes of 
one piece construction and, as regards lowered-section 
tyres, to favour the tubeless solution instead of the solu- 
tion with an air tube. 5 
[0133] In accordance with the invention, the present 
solution contemplates junction areas between flanges 
22, 23 and sidewalls 21 disposed at tyre parts that are 
substantially clear of bending deformations, which are 
dangerous for junction integrity: more specifically, par- w 
ticularly advantageous is the combination of an air tube 
within a radial tyre provided with a belt structure accord- 
ing to which at least the junction areas between the radi- 
ally outer flange of the central core and the air tube 
sidewalls are axially internal to the belt ends. This solu- is 
tion ensures a long lifetime of the air tube in that the 
junction areas are pressed against a substantially non- 
deformable structure, and opening thereof is practically 
impossible. 

[0134] The junction areas between the radially inner 20 
flange of the core and the air tube sidewalls, as they are 
pressed against the metal rim surface, are instead, in 
any case, clear of bending deformations and therefore, 
under this point of view, do not represent critical ele- 
ments for the air tube strength. 25 
[0135] In addition, advantageously the air tube of the 
invention iS a fundamental part of a tyre wheel compris- 
ing a tyre mounted on a rim, with the air tube of the 
invention inserted between the tyre and rim: this solu- 
tion enables resorting to structural variations of the tyre 30 
carcass to be avoided, which variations may require 
corresponding modifications of the rim, as on the other 
hand is necessary in many tubeless tyres of the known 
art. 

[0136] According to a further aspect, the air tube of 35 
the invention can be also employed as a vulcanization 
bladder for tread pattern moulding and tyre vulcaniza- 
tion in place of known bladders installed on tyre vulcan- 
ization presses; during the vulcanization process the air 
tube in accordance with the invention is joined to the 40 
carcass thereby forming a single body with the vulcan- 
ised tyre, so as to enable the advantageous elimination 
of the air-tight liner usually required in tubeless tyres as 
an element for ensuring air-tightness within the tyre. 
[0137] In accordance with this aspect, the invention 45 
offers a method of manufacturing a tyre for vehicle 
wheels, of a type adapted to ensure running under 
deflated conditions, comprising a carcass of toroidal 
form having a crown portion and two axially opposite 
sidewalls delimiting an inner tyre cavity, characterized in so 
that it comprises the steps of: - dividing this cavity into 
two independent circumferential volumes by insertion, 
in the cavity. of the raw carcass, of an air tube of elas- 
tomer material comprising a partition or interior wall 
extending in a plane normal to the rotation axis of said 55 
tyre and a pair of axially opposite sidewalls, said parti- 
tion having a tensile strain capability lower than the cor- 
responding strain capability of said sidewalls; - inserting 



the raw carcass into a vulcanization mould; - inflating 
the air tube with fluid to a temperature and pressure as 
provided by the tyre vulcanization cycle; - vulcanizing 
the raw carcass making the air tube integral thereto. 
[0138] In accordance with this method of the inven- 
tion, a tyre for vehicle wheels is made available, of the 
type adapted to ensure running under deflated condi- 
tions comprising a carcass of toroidal form having a 
crown portion and two axially opposite sidewalls defin- 
ing an inner cavity, characterized in that this cavity is 
divided into two independent circumferential volumes by 
an air tube of elastomer material, integral with the car- 
cass, comprising a partition or interior wall extended in 
a plane normal to the tyre rotation axis, the value of the 
material modulus of said core being preferably included 
between 1 .5 and 10 N/mm 2 . 

[0139] Another aspect of the invention consists in 
manufacturing the air tube based on moulding of the 
core and sidewalls separately from each other. 
[0140] Following this technique it is possible to use 
elastomer materials different from each other for form- 
ing the sidewalls and central core, therefore giving said 
parts differentiated features (high flexibility to the side- 
walls, lower flexibility to the central core) which cannot 
be obtained with traditional manufacturing processes for 
air tubes, using a single mould. 
[0141] In particular, manufacturing of an air tube 
according to the invention, carried out with high-pres- 
sure injection steps advantageously enables spaces 
delimited by very small radii of curvature, as required in 
the curvilinear portions intended to form connections 
between partition 19 and flanges 22, 23, to be com- 
pletely and perfectly filled, in short periods of time, with 
elastomer material charged with reinforcing fibre fillers. 

Claims 

1. An air tube of elastomer material, divided into at 
least two distinct circumferential portions, sepa- 
rated by an internal wall or partition extending in a 
plane normal to the rotation axis of said air tube, 
having its ends joined to a pair of axially opposite 
sidewalls that, together with said partition, delimit 
said distinct circumferential portions, characterized 
in that the rigidity of said partition is greater than 
that of the sidewalls. 

2. An air tube as claimed in claim 1 , characterized in 
that it comprises a centra! core and two axially 
opposite sidewalls, said core being formed of said 
partition provided at its ends with two flanges 
extending perpendicularly to the partition itself in 
axially opposite directions, the ends of which are 
associated with the corresponding ends of said 
sidewalls, the core rigidity being greater than that of 
the sidewalls. 

3. An air tube as claimed in claim 2, characterized in 
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that core thicknesses are greater than sidewall 
thicknesses. 

4. An air tube as claimed in claim 3, characterized in 
that the elastomer material of the core is the same 5 
as the material of the sidewalls. 

5. An air tube as claimed in claim 2, characterized in 
that the elastomer material of the core has a greater 
modulus than the material of the sidewalls. w 

6. An air tube as claimed in claim 5. characterized in 
that the value of the elastomer materia! modulus of 
the core is included between 1 .5 and 10 N/mm 2 . 

15 

7. An air tube as claimed in claim 6, characterized in 
that the ratio of the elastomer material modulus of 
the core to the elastomer material modulus of the 
sidewalls is included between 1 and 10. 

20 

8. An air tube as claimed in claim 5, characterized in 
that the elastomer material of the core contains 
reinforcing fillers different from those contained in 
the elastomer material of the sidewalls. 

25 

9. An air tube as claimed in claim 8, characterized in 
that said reinforcing fillers are short fibres produced 
by grinding. 

10. An air tube as claimed in claim 1 , characterized in 30 
that, under inflation conditions, its right section in a 
meridian plane is substantially elliptical, with its 
major axis parallel to the rotation axis. 

11. An air tube as claimed in claim 1, characterized in 35 
that said partition comprises at least one duct 
extending inside it and open on both extrados and 
intrados surfaces of said air tube. 

12. An air tube as claimed in claim 1 1 , characterized in 40 
that it comprises a plurality of said ducts circumfer- 
entially spaced apart from each other. 

13. An air tube as claimed in claim 2, characterized in 
that it comprises at least one valve for simultaneous 45 
inflation and deflation of said circumferential distinct 
portions into which said air tube is divided. 

14. An air tube as claimed in claim 13, characterized in 
that said valve comprises a cylindrical body capa- so 
ble of being switched over between two distinct 
positions, one of which enables an air flow in oppo- 
site directions whereas the other stops said flow in 
both directions, which cylindrical body is connected 
with a protuberance incorporated in the elastomer 55 
material of said core, disposed in the radially inner 
connecting area between said core wall or partition 
and the corresponding flange, said protuberance 



being provided with separated ways for air flow into 
said distinct portions of the air tube, nonreturn 
means being provided for stopping the air flow 
between said distinct portions of the air tube, said 
cylindrical body projecting outwardly from said pro- 
tuberance. 

15. An air tube as claimed in daim 2, characterized in 
that one of the two axial portions of the radially 
inner flange in said core has a bulge radially pro- 
jecting towards the rotation axis of said air tube and 
intended for fitting into a corresponding groove of a 
tyre rim. 

1 6. A tyre wheel formed of a rim, a tyre mounted on 
said rim and an air tube of elastomer material 
inserted in the space delimited between the tyre 
and rim, which air tube is divided into at least two 
distinct circumferential portions, separated by a 
partition extending in a plane normal to the rotation 
axis of said wheel, said tyre comprising a carcass 
of toroidal form and a belt structure disposed 
crownwise on said carcass, said wheel being char- 
acterized in that said air tube comprises a central 
core the ends of which are joined to the corre- 
sponding ends of two axialty opposite sidewalls, the 
core rigidity being greater than the sidewall rigidity. 

17. A tyre wheel as claimed in claim 16, characterized 
in that said air tube and tyre have an elliptical trans- 
verse section, said tyre having a value of the sec- 
tion ratio H/C not exceeding 0.7. 

18. A tyre wheel as claimed in claim 16, characterized 
in that the junction areas of the radially outer end of 
the central core with said sidewalls are axially inter- 
nal to the ends of said belt structure. 

19. A tyre wheel as claimed in claim 18, characterized 
in that the axial distance between said junction 
areas is included between 40% and 80% of the 
width of said belt structure. 

20. A process for manufacturing an air tube of elas- 
tomer material, for use in tyres for vehicle wheels, 
divided into at least two distinct circumferential por- 
tions separated by a partition or interior wall extend- 
ing in a plane normal to the rotation axis of said air 
tube, characterized in that it comprises the following 
steps: 

a) moulding a pair of sidewalls separated from 
each other, for said air tube; 

b) moulding said partition of the air tube in an 
annular configuration comprising a central core 
from the ends of which two flanges, i.e. a radi- 
ally external one and a radially internal one, 
issue, said flanges extending axially in oppo- 
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site directions at right angles to said core, over 
a length of predetermined width; 

c) introducing said partition and sidewalls into 
one and the same vulcanization mould, said 
sidewalls being disposed with their opposite s 
ends coaxial with each other and mutually fac- 
ing, said partition being disposed between said 
opposite sidewall ends at a coaxial position 
with the sidewalls, and the flange ends and the 
corresponding sidewall ends being in mutual to 
contact; 

d) feeding fluid under pressure to a preestab- 
lished temperature into the different distinct 
portions of said air tube; 

e) vulcanizing the air tube while at the same is 
time causing a junction between said flanges 
and sidewalls. 



21. A process as claimed in claim 20, characterized in 
that said moulding operations are executed by zo 
injection of the elastomer material into cavities suit- 
ably arranged for formation of said sidewalls and 
partition. 

22. A process as claimed in claim 20, characterized in 25 
that said sidewalls are given a different rigidity than 
said partition, the partition rigidity being greater 
than the side wall rigidity. 

23. A process as claimed in claim 20, characterized in 30 
that for said partition an elastomer material com- 
prising short fibres obtained by grinding processes 

is used. 

24. A process as claimed in claim 20, characterized in 35 
that said partition is at least partly vulcanized 
before insertion of said core and sidewalls into the 
same vulcanization mould. 

25. A mould for manufacturing an air tube of elastomer 40 
material, for use in tyres for vehicle wheels, divided 
into at least two distinct circumferential portions, 
separated by a partition extending in a plane nor- 
mal to the rotation axis of said air tube, character- 
ized in that it comprises the following pieces: « 

a pair of axially external cheeks (36) provided, 
at their mutually facing surfaces, with an annu- 
lar cavity coaxial with the rotation axis (X-X) of 
the air tube being formed, of a substantially so 
semicircular right section; 
a pair of axially intermediate male dies (35) 
which are provided: 

at their axially outer surfaces, with a first ss 
annular ridge (49) coaxial with said rotation 
axis (X-X). of semicircular right section, 
housed, when the mould is closed, in the 



corresponding annular cavity of the adja- 
cent cheek, the radius of said annular ridge 
. being smaller than the radius of the corre- 
sponding cavity so as to delimit, in mating 
relationship with said cavity, a hollow 
space of a width corresponding to a side- 
wall of said air tube, and 
at their axially inner surfaces, with a sec- 
ond annular ridge (42) coaxial with said 
rotation axis (X-X), in axial alignment with 
said first annular ridge, having a right sec- 
tion of substantially quadrangular shape, 
the maximum radial sizes of said first and 
second annular ridges being substantially 
identical; and 

a pair of axially inner spacers (39, 40), a radi- 
ally inner disc (39) and a radially outer concen- 
tric ring (40) respectively, coaxial with said 
rotation axis (X-X), the disc (39) having a 
smaller diameter than the radially inner diame- 
ter of the ring (40), the disc (39) diameter and 
the radially inner diameter of the ring (40) cor- 
responding to the diameters of the radially 
inner and outer edges respectively of the cavi- 
ties present on the cheeks (36), the thick- 
nesses of said spacers being greater than the 
sum of the axial sizes of said second annular 
ridges, mating of said spacers with said adja- 
cent intermediate male dies giving rise to a hol- 
low space therebetween which corresponds to 
the shape of said partition of the air tube having 
an annular configuration comprising a central 
core, determined by the mutual axial distance 
between said second annular ridges, and two 
flanges, a radially external one and a radially 
internal one, issuing from the corresponding 
ends of said core, axially extended in opposite 
directions, perpendicularly to said core, and of 
a geometric configuration determined by the 
radial distance between said second ridges 
and spacers; 

said pieces being mutually removable with 
respect to each other. 

26. A mould as claimed in claim 25, characterized in 
that it comprises means for keeping said radially 
inner disc and radially outer concentric ring integral 
with each other. 

27. A mould as claimed in claim 26. characterized in 
that said means comprises at least one stud (51), 
radially movable in both directions along a through 
hole (52) provided on the outer ring (40). to be 
inserted into and drawn out of a corresponding 
housing (53) formed in the inner disc (39). 

28. A mould as claimed in claim 25, characterized in 



23 



EP 0 919 405 A1 



24 



that it comprises heating means inserted in said 
second annular ridges close to their axrally facing 
surfaces. 



axis of said tyre, the value of the material modulus 
of said partition being preferably included between 
1.5 and 10 N/mm 2 . 



29. A method of ensuring running under deflated condi- 5 
tions to a tyre for vehicle wheels comprising a car- 
cass of toroidal form having a crown portion and 
two axially opposite sidewalls that together delimit 

an inner cavity of said tyre, said method comprising 
the steps of: w 

defining two independent circumferential vol- 
umes disposed in axial side by side relation- 
ship within said tyre cavity; 
delimiting said volumes by an independent air is 
tube, of elastomer material, inserted in said 
cavity, comprising a partition or internal wall 
extending in a plane normal to the rotation axis 
of said tyre and a pair of axially opposite side- 
walls; 20 
providing said partition with a tensile strain 
capability smaller than the corresponding ten- 
sile strain capability of said sidewalls. 

30. A method of manufacturing a tyre for vehicle zs 
wheels, of a type adapted to ensure running under 
deflated conditions, comprising a carcass of toroi- 
dal form having a crown portion and two axially 
opposite sidewalls delimiting an inner tyre cavity, 
characterized in that it comprises the following 30 



dividing this cavity into two independent cir- 
cumferential volumes by insertion, in the cavity 
of the raw carcass, of an air tube of elastomer ss 
material comprising a partition or interior wall 
extending in a plane normal to the rotation axis 
of said tyre and a pair of axially opposite side- 
walls, said partition having a tensile strain 
capability lower than the corresponding strain 40 
capability of said sidewalls; 
inserting the raw carcass into a vulcanization 
mould; 

inflating the air tube with fluid to a temperature 
and pressure as provided by the tyre vulcaniza- « 
tion cycle; 

vulcanizing the raw carcass making the air tube 
integral thereto. 

31. A tyre for vehicle wheels of the type adapted to so 
ensure running under deflated conditions, compris- 
ing a carcass of toroidal form having a crown por- 
tion and two axially opposite sidewalls delimiting an 
inner cavity, characterized in that said cavity is 
divided into two independent circumferential vol- 55 
umes by an air tube of elastomer material, integral 
with said carcass, comprising an internal wall or 
partition extending in a plane normal to the rotation 
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